Synergistic interaction of the histone deacetylase inhibitor SAHA with the proteasome inhibitor bortezomib in cutaneous T cell lymphoma.
Proteasome inhibitors and histone deacetylase (HDAC) inhibitors are novel targeted therapies being evaluated in clinical trials for cutaneous T-cell lymphoma (CTCL). However, data in regard to tumor biology are limited with these agents. In the present study we analyzed the effects of the HDAC inhibitor suberoylanilide hydroxamic acid (SAHA) and the proteasome inhibitor bortezomib on human CTCL cells. Four CTCL cell lines (SeAx, Hut-78, MyLa, and HH) were exposed to bortezomib and/ or SAHA at different concentrations. Cell viability was quantified using the MTT assay. In addition, apoptosis and generation of reactive oxygen species were analyzed. Both agents potently inhibited cell viability and induced apoptosis. After 48 h of incubation, IC50 of bortezomib was noted at 8.3 nm, 7.9 nm, 6.3 nm, and 22.5 nm in SeAx, Hut-78, HH, and MyLa cells, respectively. For SAHA, the IC50 values were at 0.6 microm in SeAx cells, 0.75 microm in Hut-78 cells, 0.9 microm in HH cells, and 4.4 microm in MyLa cells. Importantly, combined treatment resulted in synergistic cytotoxic effects, as indicated by Combination indices values <1 using the median effect method of Chou and Talalay. We furthermore found that combined treatment with both agents lead to a decreased proteasome activity, an upregulation of the cell regulators p21 and p27 and increased expression of phosphorylated p38. In addition, we showed that SAHA reduced the vascular endothelial growth factor production of CTCL cells. Our results demonstrate that bortezomib and SAHA synergistically induce apoptosis in CTCL cells and thus provide a rationale for clinical trials of combined proteasome and histone deacetylase inhibition in the treatment of CTCL.